24                      FORMATION OF SAND HILLS
in the formation and classification of the present surface deposits
in the larger deserts.
The fine sand of deserts is often blown high and carried for
great distances by aerial currents ; finally it descends in the form
of " red fog/' " sea dust/' or cc sirocco dust." According to Geikie,
it is occasionally so abundant as to obscure the sun and to cover
the decks, sails, and rigging of vessels which may be a thousand
miles from land. Much dust has been carried from the Sahara
and deposited in the Mediterranean district and the Canary Islands,
and it is said that some of the sand in these deposits may have
come from South America.
Volcanic dust is also carried in this manner, showers from
Iceland having been deposited in Scandinavia, and some Krakatoa
dust has even been carried to Europe. Large quantities of diatoms
have been carried thousands of miles by wind.
The amount of separation or grading effected by wind action
depends on (a) the size of the particles, (6) their shape, (c) density,
and (d) the speed of the wind.
When all the particles are of the same material and are similar
in shape, the amount of separation effected in transit will depend
largely on the speed of the wind, but where grains of different
materials occur, as is the case with quartzite sands containing
heavy detrital minerals, the density of the latter largely determines
the nature of the separation effected. In such a case, comparatively
large particles of quartz may be blown away, whilst much smaller
particles of zircon, rutile, etc., may, on account of their greater
density, remain behind.
In the case of shell sands, the shape very largely determines
the extent of the separation which occurs. The grains are largely
tubular, lenticular, or disciform, and a blast of wind may strike
such grains under their flat surface and carry them to great distances,
while the same blast would not move more rounded grains of the
same bulk which rested beside them. Carus Wilson has noticed
that associated tubular calcareous grains have been separated
from the rounded grains of " killas " by the action of the wind.
The great accumulations of blown sand occurring along the
coasts are of essentially the same character as the sand dunes of
the deserts, except that they consist of particles produced by marine
and fluviatile denudation rather than those produced by a dry
wind erosion, such as is the case with desert sands.
The particular method by which nature works in the forming
of sand hills on the seashore may here be briefly described.
(1) Frosts tend to split rocks, and (2) the chemical action of the
rain dissolves the binding elements in the rocks and liberates
quartz or other insoluble grains. (3) Rain and rivers carry
these grains to the sea. (4) Tidal currents deposit them on some
adjoining coast, usually about the time of high water when the
tidal action is at rest. (5) Wave action breaks up the surface
of the shore by the fall of each wave, the result being a translation